Abstract-This paper describes progress made towards the installation of a hydrogen fueling station in Northeast Ohio.
I. INTRODUCTION
O ver the past decade, the attention paid to the use of fossil fuels and their effects on pollution in the United States has significantly increased.
This has been a particular focus in the transportation industry, where almost all vehicles rely on gasoline or diesel fuels to power their engines. A major focus has been on the development of alternative means to power these vehicles, including hybrid electric vehicles (HEV) and full electric vehicles (EV), which run on battery power, and vehicles run off fuel cell power. These methods not only significantly reduce or eliminate the use of fossil fuels, but reduce the pollution associated with burning those fossil fuels. A fuel cell, for example, specifically a proton exchange membrane, or PEM fuel cell, emits only water and heat as byproducts.
There is no system exhaust to pollute the air with a PEM fuel cell system. The problem here lies with the lack of methods to easily obtain hydrogen gas needed to power the fuel cell. dispenser. Fig. 1 shows an example of the system dispenser. Since the system had originally been installed in 2006, Proton On-site (formerly Proton Energy Systems, the electrolyzer manufacturer) could not support its use in the current system as subsequent system upgrades had been made to the hardware. In order to use the equipment, it was necessary to refurbish many of the main components, including the electrolyzer, as it had been in storage or exposed to the elements and gone unused for several years. OAI arranged for decommission of the equipment in the fall of 2010 and equipment was shipped to the appropriate original equipment manufacturers. Arrangements were also made to ship KSC's electrolyzer to Proton for refurbishing. 
B. Electrolysis
In contrast, the reverse reaction of splitting water into hydrogen and oxygen is called electrolysis. The hydrogen fueling station employs an electrolyzer system to generate the hydrogen necessary to fuel the PEM fuel cell in the bus.
The electrolyzer intakes city water, purifies it via an internal de-ionizing process, and uses electricity to split the water into hydrogen and oxygen gases. The generated hydrogen is then compressed and stored in tanks to be pumped to the hydrogen storage tank on the bus for use in the fuel cell. Electrolysis is a safe, efficient, and clean method of generating hydrogen gas since there are no harmful emissions. The uses for the generated hydrogen gas are not limited to only fuel cell buses, but passenger vehicles, utility vehicles, and stationary power systems that also employ fuel cells.
C. System-specific Details
The equipment purchased by OAI for this project was originally installed in Burlington, VT for a very similar purpose of fueling a fuel cell vehicle. Although the original electrolyzer will not be used for this project and is being replaced with a newer model, both models were built by Proton and produce a nominal 12 kilograms of hydrogen per day. The biggest advantage of this system is that it allows for several electrolyzer units to be hooked up in parallel operation. So, although the system can only produce 12 kilograms of hydrogen per day, in the future the electrolyzer can be replaced with a larger unit with more capacity, or several additional units to increase output. The hydrogen is compressed and stored in storage tank arrays to which additional tanks may be added for increased storage volume.
The dispenser is a stand-alone unit with pin-restricted access and automated control. The dispenser operates similarly to a typical gasoline pwnp. The bus is driven up alongside the dispenser, the nozzle securely connects to the bus using a pressure-sealed flange to the hydrogen storage tank on the bus, and the bus fills with hydrogen.
For the current project, the hydrogen generation system will draw from the city's power grid to provide the power necessary to run the system. However, the system is fully amenable to renewable energy sources as its source of electricity, which would make it a truly "green" system, generating carbon-free fuel independent of coal-fired power plants, reducing the country's dependence on fossil fuels. where the sensor may be placed on the hydrogen dispenser and exposed to the Cleveland elements year-round. Makel has since commercialized this product and will be collaborating with NASA GRC to install several of these units on and around the hydrogen fueling station equipment and GCRTA facility.
D. NASA Technology
These kinds of technology demonstrations make visible to the public that NASA technologies are not only useful for space and aeronautics applications, but terrestrial applications as well.
IV. CURRENT STATUS AND FUTURE PLANS
At the current time, NASA GRC and Sierra Lobo are working with Proton On-Site and Air Products and Chemicals, Inc. to get equipment refurbished and shipped to Cleveland for delivery to the GCRTA Hayden facility.
Since most of the equipment had been stored outdoors and gone unused for several years, this was a necessary step in the process to ensure proper operation of the system once it is installed at Hayden. Plans are being developed with GCRTA to perform facility modifications necessary to house the hydrogen fuel cell bus and install the equipment at the Hayden site. Once these two tasks are completed, equipment will be shipped to Hayden to begin installation.
GCRT A plans to have the hydrogen fuel cell bus delivered around the time the station equipment installation is complete, allowing for immediate operation of both the bus and the station.
As the project continues, many opportunities will be opened up to showcase this technology. The installation of this system allows for the great opportunity to demonstrate the safe and efficient means of producing hydrogen gas via electrolysis to use as an alternative means of fueling vehicles. The community will be able to not only see the bus in operation, but also experience riding on a fuel cell powered bus first-hand. There are many technology areas related to the fueling station that can be upgraded with continued development, and the hope is that the system will be entirely off the grid and run off renewable energy sources in the future. By late spring of 2012, Ohio will have its first electrolysis-based hydrogen fueling station operating in Cleveland, and hopefully the first of many.
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